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INTRODUCTION
PCH is a very rare disorder, first described by Wagenvoort et al. in 1978 1 . It is bilaterally arising uncontrolled proliferation of pulmonary microvessels invading pulmonary structures resulting in diffuse alveolar haemorrhage. Histologically it is a low malignant, not metastasizing vascular neoplasm (Fig.  1 ). Clinically the patient shows dyspnoea and symptoms of pulmonary hypertension 2 . End-stage disease is characterized by right heart failure and death of the patient, if heart-lungtransplantation is not performed. Since 1978 there are less than hundred cases described in literature. Most cases are sporadic, but familial occurrence has been documented. The highest incidence is among 20-40 years of age. About 30 cases report about PCH in children 3, 11 . In newborn this is an absolute rarity, with less than 10 cases reported in the last 40 years (see Table 1 ).
Hydrops fetalis is a condition in the fetus characterized by an accumulation of fluids or edema in at least two fetal compartments, including predominantly pleura, pericardium, abdomen and the skin. Underlying etiologies include a variety of either immune or non-immune causes.
So far a link between prenatal hydrops fetalis and PCH in the literature has not been described. We describe a newborn with PCH presenting with hydrops fetalis and right heart failure during third trimester of gestation.
CASE REPORT
A 28 years old 2G/1P was referred to our hospital at 32+4 weeks of gestational age with suspected tricuspid hypoplasy and symptomatic polyhydramnios. Non-immune Hydrops fetalis (NIHF, edema of the skin and mild pleura effusions) and intrauterine growth restriction below the fifth centile were present. In addition holosystolic tricuspid regurgitation was present in colour and PW-Doppler (interrogation 2.6 m/s fig. 2 ) and forward flow within the pulmonary trunk was still documented. However, increased pulsatility in ductus venosus with a-wave reversal, as well as severe polyhydramnios was registered. Myocardial deformation analysis based on two-dimensional speckle tracking revealed a ventricular global longitudinal peak systolic strain value of -16.6% ( fig. 3 A) , which is comparable to our recently published values in healthy fetuses 4, 5 . In contrast, a massively reduced global longitudinal peak systolic strain of -7.9% was assessed ( fig. 3 B) . In view of the findings, showing decreasing right ventricular pump function, suitable with increased pulsatility in ductus venosus, in consultation with the paediatric colleagues caesarean section was performed the same day.
A preterm female newborn, weight 1490 g (P10), Apgar 5-0-0, arterial pH 7.39, was presented to the attending neonatologist´s team. Spontanous breathing was weak, the infant was cyanotic and pale. Heart rate fell from initial 80/min to 60/min, reanimation was started. She required intubation and ventilation, but she remained hypoxaemic despite high airway pressures. Performed x-ray of the chest showed pleural effusions, draining them showed no improvement in ventilation. After 30 minutes, reanimation was stopped and the newborn demised. Inspection of the infant showed a big head with head rind edema. Autopsy of the hypoplastic lungs demonstrated pulmonary capillary haemangiomatosis. The examination of the heart showed a slight enlargement with a patent foramen ovale and malformation of tricuspid valve. No genetic cause could be identified. 
DISCUSSION
PCH is not only a rare disease but also a mostly deadly ending one. Making a diagnosis is not easy, on the one hand because of its rarity on the other hand because of its similarity to other pulmonal disorders. PCH is distinguished from veno-occlusive pulmonal disease only through histological examination of lung tissue. However diagnostic parameters in adult patients and in children, clinically and radiologically 6 , are already well described in literature. Nevertheless final diagnosis is made only through histological examination (open lung biopsy versus autopsy post mortem, Table 1 , 2).
Diagnostic criteria in the newborn are not satisfactory known. Infact since 1978 1 there are fewer than 10 cases to be found in literature 3, 6, 7, 8, 9 .
Various causes for non immune hydrops fetalis are described in literature. Despite rare metabolic diseases structural anomalies e.g. cardiovascular disorders have been described 10 . The presence of hydrops fetalis points out severe disorder in the fetus. All the different disorders that are possibly causing hydrops fetalis are difficult to distinguish from each other prenatally. Outcome of these infants is highly depending on the cause of hydrops fetalis. This could be decisive in postnatal management. According to our case, PCH should be encountered as a rare cause of NIHF due to progressive right heart dysfunction in consequence of pulmonary hypertension, which could be demonstrated by massively reduced right ventricular global longitudinal peak systolic strain. Right heart failure then would translate into elevated right atrial pressures, increased intravascular pressure in the precardial venous and lymphatic system and thus leading to hydrops fetalis.
Sex
Prenatal There are eight well described cases in the literature (see Table 1 ). However prenatal examinations are mostly not described. IUGR was described in three infants 3, 8 . There seems to be a complex of symptoms that connect the since yet described cases of PCH in newborn. If malformation of the heart is described, the presence of hydrops fetalis is conceivable, too. It seems, although numbers of cases are low, that a connection of hydrops fetalis, IUGR, tricuspid regurgitation and patent foramen ovale may be connected with the presence of PCH in the fetus.
All in common seems to be the presence of pulmonary hypertension. There is one case of a newborn without pulmonary hypertension 6 . Nevertheless the infant showed respiratory insufficiency and died of this with only 8 months, lung heart transplantation had not been possible.
Mc Govern et al. 9 presented two infants with PCH, who both had ground glass opacities in CT examination as well as septal thickening and small pleural effusions. This symptoms can be found in most of the other cases.
Postnatal treatment of this respiratory insufficiency with sildenafil, corticoid and interferon therapy as well as with angiogenetic inhibitors and even doxycycline has been described 8, 11 . A young man with PCH and treated with doxycycline showed complete remission of symptoms 12 . So these treatments seem to prolong life of the patients. As we can see in the Table 1 , there are infants who lived up to two years and even had episodes of life outside hospital.
There seems to be a genetic cause, two causative genes are identified, EIF2AK4 and FOXF1 14, 15 . Nevertheless not all PCH cases show a mutation in these genes. The only curative treatment is heart-lung-transplantation, but there are conservative methods, that seem to prolong life of the patient and need further investigation. Radiology helps making diagnosis, x-ray and CT of the thorax show ground glass opacities, still final diagnosis can only be made through histological examination of lung tissue through open lung biopsy or in the end through autopsy of the whole lung.
There is a lack of prenatal diagnostic markers through sonography. The connection of hydrops fetalis and PCH is still unique. It seems likely that there are similarities to find even prenatal, since postnatal similarities are high. This should find attention in pre-and postnatal treatment of infants with hydrops fetalis with tricuspid malformation or patent foramen ovale and respiratory insufficiency after birth. Eventually other similarities can be found through prenatal sonography. It shows importance of prenatal sonography, especially in pregnancies with abnormalities of heart and lung in the fetus
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